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CnococJ 3aKaH^ZBaHiiH cTpo:rrejn>cTBa ckbsehh, BKJEiqajor b 
cedn pasjtemraii cnycx 5 CKBaanHy (II) a rejweraraoe coe- 
jmenne b nocjiejHeii kojiohhh oCca^imx Tpy<5 (2) u xboctobe- 
Ka (3) c ghjebtpdm (4). Hepea cnycKOM b craasHHy (II) no 
ueHsmefi wepe oany 113 Tpyd (12) xboctobuks (3) c ombtpom (4) 
DpoiarapyKT c odpa30BaflJieM no ueaimefi wepe EByx npoaojur- 

HHX TO?p (13) B UHJIHJHSP^eCKHX KOHZIOB (25) c pe3LdaME (26). 
np0^7KTHBHHfi CJiaCT (18) 3aT6M BCKDUBSLDT E BOCJie CIiyCKa B 

fiero XBOCTOBHKa (3) DposmaHyx) Tpydy (12) pacnnjpmoT jure 
3aicpenjieflra xboctobrks (3) b CKBasHHe (II) n pa3oc5nieHz& He- 

DDOSyKTfiBHHX BJiaCTOB OT Hp O^JTKTHBHHX. 
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CnOCOE 3AKAIP0I3AHHS CTPOICTEHLCTBA, CKBA2KHH 
OdJiaCTB T6XHHKC 

H30dpeTeHae othochtch k dypeHjao, a iimshho - k cnocody 
3aKafnHBa}uia cTpoHTeJiicraa ckbbsihhh. 

5 HandoJiee aci-eKTHBHO HactoHmee H30dpe?eHae moxbt Ohtl 

Hen o Ji£3 oBafio b CKBaEHHax, Hwenmix ropj330HTajitHHS rqacTOK 
CTBana; npodypeHHHil b nponyrcniBHOM njaacTe, a Taicae b cj$t- 
Hanx, Kor.ua HeseJiaTejiLHo yweHLiuaTB aaaMeTp craasHHu, z npa 
aajuram y^acTKOB b HHTepsaJie ycTanoBKH XBocTOBZKa, cJioaeH- 

10 hhx cjiadocaeMeHrapoBaHHHMZ nopoflaMH, i»e meor Mecrc odBajm 
nopoaH, KaBepH03Hue sohh h 30HH norjiomeHra npoMHBo^Hofl khji- 
kocte, o(Jhtoo nepeKpHBaeMHe npoMesyTO^HHfAH Ko^ofiHaMH Tpytf 

JMH KOJIOHHaMH - "jieTy i <IKaMII , \ 

IIpeOTecTBynnaS ypOBSHL TexHZKH 

15 IIpH 3aKaH^HBaHJm CTpOKTSJEbCTBa CKBaKZEH BSOfiXOJIHMO 3a- 

KpenHTB ee cTem<y b HETepaajie npoEyKTfiBHoro nJiacTa , tpoCh 
npejioTBpaTHTB ofiBaancBaflHe nopojcn a, ksk cjieacTBze 3Toro- 
yxyjgneHEe uocTynjresHH npojjyKUHH b cKsasHHy H3 aposyKTHBHD- 
ro njsacTa. ilnn stoS nejm b 30Ee npo^yKTBBHoro naacTa craa- 

20 sshh ycT&H&BJrnBasr xboctobhkh c $BJZ£?paMQ« Kpowe Toro, B 
EHTepBajie ycTaHOBKE sboctobhkob c ciun>TpaMJi ^acio BCTpe^a- 
ETCH 30eh ocJiosHeHnS, tslkrb brr Hajnreae xaBepK, odsanoB no- 
pojDi, BOjionpofiBJieHnH, nor;iomeHEe npotaHB0*iHo2 ewkoctb, npz- 
MHKaHne k nposyKTZBHCwy iwacTy aenpojsyKTHBHHX y^iacTKOB hjib 

25 npepHBame ero vaxmz y^acTKaME. B sthx wijnaHX Heodxoajawo 
HaaexHD pa3odimrpi) yicasaHHHe y^acTKa z 30hh ot npo^yKT23Ho- 
ro nJiacTa. Bee sto TpedyeT 6o:nmx waTepzajiBHHX 3aTpaT e 
nprnieHema cueuaajn&Horo cjiosaoro odopyuoBaHHH. 

HasecTHH Tpn npHummaaJiLKO oTJimaaciEXCH spjr ot jypyra 

30 cnocoda ycTaaoBKH xboctobhkob c feuiBTpauH, DpztfeHfleane nps 
3aKaH^HBaH2H cTponTejiLCTBa ckbzzxr: noOTecKa na aeueHTHQu 
Kauae, Ha kjhihmx h Ha onopHoS noBepxHocTH ( "CnpaBO^amK 
no KpenjieEHD He^THHux a ra30BHX CKBaEHH", A.K.ByjiaTOB, 
1981, c.137-146). 

35 CyTL cnocoda ycTaH03KH XBOCTOBZKa c <pnjn>Tpou Ha ue- 

M6HTH0M KaMHe 3aKJDFaeTCH b no^ewe TawnoHaxHoro pacTBopa 
Ha bcd jymHy XBOCTOBgKa , yxepHEBaeMoro na Becy dyp&JiBHHMH 
Tpydaws, yaaaeHHB TaMD o Ha&noro pacTBopa, ho^khtopo Bnme 
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XBOCTOBHKa, fl OTCOejXHBeHHI! GypHJILHHX TpyC OT XBOCTOBHKa 

toji£ko aocJie o<5pa30BaHHH b saTpydHOM npocTpaHcrae neMeiiTHt>- 
ro KaMHfi. 

EoflBecKa xboctobbkdb c cjuiBTpawa Ha kjibhmx ocymecTBJK- 
5 eTCH TOJiiKO b otfcastenHOM cTBOJie cKBaEHHH, rue aeT H3Hoca 
BHyTpeanefl noBepxHocTK odcajHHX Tpyd, nyreta safwamsBanaH 
xuocTOBHKa n Jianucaiia , pacnojioseaHHUH aa KapyRHo2 noBepxao- 
ctb nojiBecHHX ycTpo2cTB, Koiopne bxoott b RcuoaeBoft mckko- 
jiohhhS sasop. 

10 3tot cnocod HenpBaeHUM npa nana. Ueaee 30 mm) Ktwrnie- 

gg 3asopax, ecum caycK xboctoehki conpaiseH c npopadoTxoa 

OCJIDEHSHHOrO CTBOJH CKBRTOHH B paCXaSBBaHHeM XBOCTOBHKa, 

xorsa BHyrpeHHHH aoBepxHocTt odcanaoa kojiohhh, b KOTopofl 
njiaEHpyeTcH yciaaoBKa, aaeeT HeaonycTHMHa hbhoc. Korna Bee 

15 XBOCTOBHKa C $BJU>Tp0U DpeBHsaeT 1000 KH. 

HoffBecKy xboctobhkob Ha yaope ocynecTBJiHBT Ha CTaHH- 
oHapHHx racTKax cKBaraan, me yae odpasoBaHa oaopHaa no- 
BepXHOCTi, B KaiecTBe KOTopofl Hcnoju,3yDT: npoTOixa BHyrpa 
naipyCKOB, nDncoeOTHfleuux k HaKH«.iy Koany npejwaymeH kojioh- 
20 hh; BepxHKfi kohoh paaee cnymeHHoro XBOCTOBHKa; 3oay nepe- 
xoia ot dojnanero jmaMeTpa x MeHMBHy npa OTyxpasMapaofi npo- 
MeByroqHofl KOJioHae, KOTopoa odcaseaa cKBaanHa. 3tot cnocod 
npaaeHHM *wb npa ycaoBaax caycKa XBOCTOBHKa no sanaEHoii 
rxyfem. Haaie nojtBecHoe ycTpoftcTBO XBOCTOBHKa ae aofiseT 
25 ao ynopa a He cpadoTaei. 

HesocTaTKaMB yKaaaaanx cnocodoB ycTaHOBKH xboctobhkob 
c cHJrbTpaME npa 3aKaH^HBaaaH cTpoaiejacTBa cKBasHHH hbot- 
BTca:cyseHae npoxojmoro cetera cKsassHH as-sa aeodxoaaMC- 
ctb npaweHeaHH DaaieflHaareJieH a nojmecHHX ycTpoHcTB, koto- 
30 pue onycKaBT BHyrpt yse odcaaeaHoa cKBasHHH, HeodxoiHMOCTi, 
npaMeaera cjiohhhx do KOHCTpyraaa pasieaaaHTeJiefl a aojtBec- 
hhx ycTpoflcTB, a Taxse oiparaeHHOCTB apaMeHeHHS, odycuioB- 

jJSHHaH BD3M0KBDCTM) DOSBeCKH XBOCTOBHKOB TOJiiKO B OdcaseH- 

bom CTBOJie cKsamaHH (xpoMe cnocoda ycTaaoBKH Ha neaeHXHW 
35 Kauae). 

KpoMe Toro, aeaocTaTKOM cnocoda nojmecKH xboctobhkob 
c ftwiBTpaMa aa neweaTHOM KaMHe flBaaeTCfl HeoCxoaaMOCTL 
neiieHTHpoBaHHH XBOCTOBHKa. hto cbhsbho c dojMH saTpaia- 
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ma ueweHTa n BpeneEJB Ha npoBeaemie padDT 2 osraaHue 3aTBep- 
jieBaanH aeMeHTHoro pacTBopa. IIpn stom H9o6xx)juzmo ocymecT3- 

J1ETB DOCTOHHHyZ) npOMHBKJ CKBaSHHH BOCJie IieMe HTHpOBaHHH 
XBOCTOBHKa B TB^BRSLB BCerO BD6MeR3 OOTHaHEH 3aTBepj&eBaHEH - 

5 ae&'ieHTHoro pacTBopa c ojiHOBpeMe ehhm BpamemeM dypsmBHoU 
kojiohhh. HpiiTOM, padoTe no ixeMeHTHpoBaHHD xboctobbkob npH- 
cymn aBapan f Taicne, Eacpmsep, KaK: HeB03MOEHocTB oTcoejHHe- 

HEH KOJIOHHH dypHJILHHX ?$j6 OT XBOCTOBHKa, BCJiejJCTBHe npHMe- 

HeHHH pesBdOBHX pa3fce;nHHHTe Jiefl ; npopesamie odcajxHHX Tpyd n 
10 3adypaBaHne hoboto CTBOjja npa pa3dypmaHBH ocHacTKH n y3iioB 

coe^HHeHHS ceKunfi Tpyd H\npyrmc. 

Kpowe Toro, juih EunojiHeHUH padoT no iieMeHTHpoBaHHK) 

XBOCTOBEuca HeodxoazMa cooTBeTCTsyraipg TeXHHKa (neMeHTnpo- 

BO t iHHe arperaTH) h dpurajpa padonzz* 
15 fine o^hhm HeaocTaTKOM sioro cnocoda HBJweTCH neB03M0H- 

hoctb ero npaMeHeHHJi upji Hajnram 30H norjromeraH b EHrepBaJie 

yCTaHOBKH XBOCTOBHKa. 

H3BeCTeH TaKKe cnocod 3aKaH*ffiBaHHfl cTponTejr&CTBa cKBa- 
shh (su t A, 1659626), BKjmrcanmafl b cedn hsojodudd 30H ocjiok- 
20 Herafi dypeHHH, pacnojioxeHHHX Bume npo^yKTHBHoro miacTa no 
ero BCKpHTZH y cnycK b cKBaratny kojiohhh odcajiHHX Tpyd c 

$HJEBTp DM— XB OCT DBHKOM 11 IjeHTp&TOpaMH » 3aH0JIHeHH6 $mtbTpOB0E 
30HH CKBaSHHH BpeMeHHD 3aKyi!0pHBaXHQZM }22iT&pZ3JlUL\ B UeMeHTH- 

poBarae kojiohhh odcajiHHX Tpyd npH reptie thhhom passejtn hshhh 
25 noJiocTH gjwLTpa-XBOcTOBHKa ot dojiocth kojiohhh DepeMjnatoC, 

pa3pymaeM0fl nocJie ee u&ab htep DBaHHH • 

3tot cnocod He odecne^maeT HaaesHoro pa30dmeHna npo- 

AyKMBHoro nJiacTa ot nepeaeganmpccfl c hem He npo j^kthb hhx 

y^iacTKOB 2 BHmejieKaniHX ot npoayKTHBHoro iuiacTa He dpojctkthb- 
30 hhx ropmoHTOB, BCJiejicTBue Henojmoro yaaJieHaa dypoBoro pa- 

CTBOpa H3 HHKJIO HHHX 2 ropB3 QHTO JTTtHHX ymCTKOB CKBaKHEH, B 

kotophx npozcxojcHT ocasweHne Tsepaoft Sa3H E3 dypoBoro pa- 
CTBopa npn ero OTpKyramiE. 3to ycyrytiraeTCfl HenojiHHH yaa- 
jieEHtt! rJiHHHCToS KopKE, a b aecTax yuaJieHHH ee DOBumaeTCH 
35 onacHocTB odBaJinsaHZH nopoA, hto raKse cnssaeT KanecTBO 

H30JIHUR2 DJiaCTOB. 

KpoMe Toro, Ha ysa3aHHHX y^acTKax cKBaHHHH He y^aeTCH 

pg ^PTirflqtf?J> Odpa30M U& HTpHpOBaTB 3KCIIJjyaTaOT0HHyiD KOJIDHHy , 
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ocobeaHO b cJiac5ocneMeHTnpoBaHHHX nopojiax, na-3a saaBJmBa- 
hhh neHTpaTopoB b sty nopo^y, *rro npeiiHTCTByeT nojjjroeHnro 
paBHOMepnoro no TOJimrae c?eHKH ner^eraHoro KOJima. 

fide OflifflM HeflOCTaTKOM 3T0r0 CDOCOda HBJIHeTCH dJIOKHpD- 

5 BaHHe ^acTH npo^yKTHBHoro njacTa ueueHTHHM pacTBopoM, no- 
crynasmm b $njn»TpoByK) 30Hy ckb3bbhh npa neMeRrapoBaHnn ko- 
jiohhh odca^HHX Tpyd, BCJiejicTBHe BraaneHUH h HaKomieHiw spe- 
ueHEo 3 axyn opHBamie ro waTepaana b mrcmefl (jiohhoS) ^acTH ro- 
praoHrajiLHoro ctboje npH 3 saHHT ejEBHOfi ero nporaseHfiociH 11 

10 odpaaoBaHOH nycTOT b Bepxeefi tooth ctbojih; ROTopue 3aE0JiHH- 
OTCfl nmewtBm pacTBOpow upz neMeHropoBamn odcajiHHX ko- 

JIOHH. 

Handojiee djm3KEM no TexmrcecKOii cymsocTH k 3aHBJiaeM0- 
My HBJineTCH cnocod saKammBaHflg c tpoht e jiBCTBa cKBamm c 
15 ropD30HTajn>HHM ynacTKOM cTBOJia, npodypeHHHM b upojotkthbhom 

IUiaCTe, ( Baker Hughes, USA "Baker Hughes technology forum", 
Coru, 6-11 , 1991, c. 23-25) 

BidnraaranHfi b cetin cnycK b cKBarany Ha KOJiOHHe odcaamcc Tpy<5 
XBDCTOBZKa c npeflsapHT e jilho nep^opapoBaHHHM $iun>Tpoa f pas 06- 
20 merae saKOJioaaoro npo cTpaKCTBa b 3 one npoflyicTHBHoro miacTa 
ox BHmeJiesamEX z nepeMeaagqaxcH c hum Henp 0 jqtktkbhhx DJiacTOB 
HapysHHMH caxcepauB n ueMe HTHpoBaHHe kojidhhh odcajmux ?py6 

BHme XBOCTOBHKa C $JUILTpOM C BOMOIULD nePdeHTHpOBO^HOfl My$TH. 
OCHOBHHM HWOCTaTKOM 3T0TO CDOCOda HBJDieTCH TO, ^TO C 

25 domohjlk) nanepoB h ijeMeHTHpoBaHra nannaKepHoro icojimeBoro 
npocTpaflCTBa He 0<5ecne*iHBaeTCH naaescHoe pasofimerae 30kojioh- 
Horo npocTpaHCTsa b 3 one npojjyKTiiBHoro unacTa ot BHmaaesa- 
mnx h nepettesaaggxca c hum HenponyKTSBHHX miacTOB, ocofiea- 

H0 B HSpeXOflHHX 30HaX CTBOJia CKBKHHH C BSpTHiCaJILHOrO Ha 

30 ropHSOHTajELHoe HanpaBJieaue, BcaeacTBHe HenojiHoro 3awemeHEH 

(JypOBOrO paCTBODa UeMeETHHM. 

KpoMe Toro f Danepn H3-3a t:aJiofl jpmrm He moitt HaaesHo 
nepeKpHBaTt KaBepH03HHe 30HH, rtorsa hx jmHefime pasuepH 
upeBHEaDT jnmefiHHe pa3wepu noBepxHocra ymioTHeHUfl naxepa. 
35 3to ycyiytaaeTCH b cjCBasHHax, bckphbdudc onafiocuewe srapoBaH- 

HHe nopoEH, T&e BMeOT MeCTO odBajm DOpOflH, OCO(5eHHO, DOCJie 
npOMHBKH CKBaSHHH H yHBJieHHH C ee CTeHOK KOJUrfJaTaOHOHHOS 
KOpKH. 
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B ocROBy HacTonmero H30(5peTeHHH nojioseEa 3a^a^a co- 
3jiaHHH cnocoda 3aKaHHEBaHHH CTpoaTe^cTBa cKBaraa, kotophS 
oiJecne^HBaji <5u saaesHoe pa30<5aeirae npo^KT^BHoro nJiacTa 
ot BHrneJiesamux z npmjHfcamnmx k Heny Henpoj^KTHBJinx ynacTKOB 
5 npn fiajinn b hex 3oh owiOKHeHM dypeHEH ;EX5oro Buna 2 npo- 

TflSeflflOCTH. 

PacKpurne H3odpeTeHHfl 
HocTaBJieHHafl 3ama^a aocTsraeTCH Tew, ^cro b cnocofie 
3aKairmBaHEH cTportTejrbCTBa cKBaEHHH, wjxmam&z b cedn bckph- 
10 rae npoj^KTHBHoro njjacia, cnycic n ycTauoBKy b cKBaKmie ko- 
jiohhh odcajiHHX Tpytf b XBocTOBHica c ©h-iltpom c o<5ecne*ieHEeM 
hx repMeTHraoro coeEHHeHHH uesay codoil,K pa30dmeHae Henpo- 

JQTKTKBHHX y^BCTKOB OT Dp OJQT KTCBHHX f COrJBCHO 230(5peTeHHB, 
CIiyCK B CKBaKHHy K0JI0HHH 0(5ca£HHX Tpy(5 K XBOCT OBHKa C (CBJIBT- 

15 pom ocymecTBmDT pasaejEbHO, a hx repaeTOTHoe coejcHHease 
ocsymecTBJump b cKBasHHe, npn 3tdm no MeHHDel! Mepe ojmy E3 
TpycJ xboct obhk3. nepea ero cnycKow b cKBasHHy npo^ampyioT c 
odpa30BaHHera no MeHsmefi Mepe otjtx hpoeojilhhx roop h miwm- 
paHecKnx koheiob c pesBdauB, a nocjie cnycna xboct obhke b 

20 CKBasHHy npoisjiBHp) Tpydy pacnmpsDT jyia ycTaHOBKH xboctobh- 
b cKBasaHe b pa30(JmeHHH HenpojcrKTBBHHx anacTOB ot npo- 

JQTKTHBHHX. 

npejyiaraeMoe E30<5peTeH2e no3BO.raeT 3a ctot scKJEHeHra 
npnMeHeHM juw ycTaROBRz xboctobhkob c gosLTpauz KOHCTpyK- 

25 thbho - cjioshhx passeAEHBTejiefi s no^ecHKX ycTpoScTB, a 
TaKse naKepos ejw pasotfmeHaa njiacTOB ynpocTBTB stb pafiOTu 
b odecne^BTB dojiee HasesHoe pasodmeHHe HenpoayKTBBHHX njia- 
ctob ot npoflyKTHBHoro imacTa, a TaKEe nepexpHTMe 30H ocjiosc- 
HeHim (Kasepfl, ofiBanos nopoEH, njiacTOB c aHD2$ajn>HO bucokhm 

30 BHyTpunjiacTOBHM gaBJieHHeu, Boao-raso-nponBJieHiiS n ^pymx) 
m6o 4 A nporaxe hhoctb • npn 3T0M saz6ojmBsii agfieKT flocraraeTca 

B HaKJUOHHHX CKBSSHHaX Z B CKBaSHB&X C r0pH3 OHTSJIiHHM JHEICT- 

kom CTBOJia, a TaKse b Tex cjry^iaax, Koraa npoTHse hho ctb 
yica3aHHHX njiacTOB z 30H He no3BOjraeT nepeKpraaTB ax naitepa- 
35 mb, a rxeueHTupoBaHHe He o(5ecne<niBaeT Ha^esnoro pa3otoeHas. 

Kpoise Toro, ycTaHOBKa xboct OBBfca c oaniTpoa c noMOEmB© 
npo5miBHHX Tpy6 no cpaBHeHHB c ssBecTHHU cnoco6cw t cor-iac- 
* ho ROTopoMy 3Ta oneparcra ocymectBJUieTCft nyTeM ueweHTnpoBa- 
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H2H XBOCTOB&Ka , D03B0JIHeT CHH3HTL paCX05 IieMeHTa, COKDSTHTfc 

EpeMH aa ycTaHOBKy, tek K2K oraaaaeT HeodxojinuocTB b oeh- 
^aHHH 3aTBepgeBaHag uer*eHTRoro pacTBopa c ncnojnsoBamiH 
jyin 3Toro cnemiaiiBHHX dpsran pa6o^nx. 
5 3 oehom H3 BapaaHTOB BHnojmefira E30dpe?eim?t noane 

BCKpOTJW npOflJTKTflBHOrO DJiaCTa B CKBaEHHy cnycKaDT XBOCTO- 

bek c ciurbTpoM J5 ycTaH*BJiKBaK>T ero b uposFKTiiBHOM anacTe 
nyreM npusaTJZH no BjeHHneS Mepe oaHofl Dpo6njn>floii Tpydn npn 
ee pacnmpemH k cTeHKe cKBaxHHH, a 3aTew b cKBasnHy cuycKa- 
10 dt KOJiofiHy odcaamix Tpyd, HHSHHfi Koseu KOTopoli repweTEHHo 

C0eOTH5DDT C BepXHHM KOHIIOM XBOCTDBHKa. 

IIpejuiaraeuHfl Bapaam BHnojiHeHHH E30dpeTeniw no3BOJweT 
ycTaHaBJiHBaTB xboctobbk b neodcaseHHOM CTBOjae cKBaszKH , djia- 
rcnapfl: TOMy odeoneTOBaeTca HaaesHoe pa3odmeme dpojotkthbho- 
15 ro DJiacTa ot Bumejieatammc HenpoayKTHBHHx nJiacTOB, Dpesorapa- 
maeTCfl cyxeHHe azaMeTpa ckbhothh b cHEsaeTOH pacxoa odcaa- 
hhx Tpy<5* 

B npyrofj BapaasTe smojiHeHZfl H30dpeTeHza b Hanajie b 
cKBasany cuycKauT so npoayKMBHoro iaacTa h ycTaHaB^magyr 

20 KOJioHHy odca^HHX ipyd f a 3aieM nocjie bckputzh npo^yKraBHoro 
BJiacTa b Hero nepe3 9Ty KOJioHHy cnycKaror xboctobhk c qpiurbT- 
poM h npn pacnmpeHZH npo$mn>Hofi TpydH ycTaHaBJiHBapr ero b 
CKBaszHe, npH 3tom npo$ani>Hy» Tpydy npmaaMaxjT k CTeHKe khk- 
Hero KOHua kojiohhh odcajimcc Tpyd. odecneHHBaa ee repMeTHH- 

25 Hoe coeOTHeHne c xboctobekom. 

Taicofl BapzafiT BHnojmeHra no3BOJSieT hcdojh>3 obhtl Haz6o- 
jree npociofl, bhto^hhU h Haaemmrit cnocod ycTaHOBKH xbdctobh- 
kob c $ajibTpaMH c noMomBS) npo§HJiBHHX Tpyd b Tex CJiy^aflX, 
Koraa b nponecce dypeRHH cKBamHH BCTperanrcn njiacTH c aHo- 

30 uaJORO BHCOKHM BHyTpHDJElCTOBHM J^LBJlBSSLeiH 9 KOTOpHe OdifSHO 

nepenpHBaOT npouesyTO^HHMB KOJioHHawa odcajiHUX Tpy<5 zm 
KOJiOHHawH - "jis TjpiKaMii" • 

KpaTKoe OBHcaHse nepTesefi 
jipyrze nejcn a upeicjyiaecTBa HacTonmero modpeTeHHfl cTa- 
35 Hyr bohhthh H3 cjie^yrajero aeTajo&Horo oracaHHH npmaepoB ero 
BHDOJiHeHHfl h Dpanaraeioix ^epTesefi, Ha KOTopme: 

©nr. I H30dpaxaeT Kot^njieKT odopysoBaHaa juw cnycna h 

VCTaHOBKH XBOCTOBHKa C ^MbTpOfJ B CKBaHHHe; 
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Snr.2 - ceneHEe II— II Ha cbnr.I; 

oht. 3-4 - ycTaHOB^y xboctobhiq c qejiltpom b cKBasuKe; 
cur. 5-5 - BapnaHT ycTaHOBKH XBOCTOsruca c oejebtdom b 

CKBaSHHe. 

5 JijnniEii BapiiaHT ocymecTBJieHUH n30dpeTeHM 

Cnocod 3aKaHHHBaHUH CTpoHTejLLCTBa cKBaEZHH 3amiKnae7- 
ch b pa3flem>H0M cnycne b cKBaxzHy n repueTiniHDM coeOTHemiii 
BHyrpn ee kojtohhh odcaaHHX Tpyd z XBOCTOBHKa c ©ekbtpom. 
no MeHHEefi Mepe aw £3 Tpyd XBocTOBHKa nepeji cnycK0?4 b 
10 craasHHy npo^zJinpyuT c 0<5pa30BameM do MeHsmefi Mepe OTyx 
npo^ojn>HHx ro$p u mumH^pH^ecRHX kohuob c pesLdaMn. Dpo- 

JQTKTHBHHH DJiaCT 3HTM BCKDHBaBT, CHyCKaBT B Hero XBOCTOBHK 

c QpEJEbTpoM, nocjie ^ero npofrun>HyD Tpydy pacmnpHOT jpw 
ycTOHOBKH XBOCTOBmca b cKBasHHe b pasodmeraa HenpojiyKTHB- 

15 HHX DJQaCTOB 0T DpOJiyKTHBHHX. 

B cooTBercTBHn c onsrn E3 BapaaHTOB BHuojiHeHaa cnocoda 
nocjie bckphthh npoayKTHBHoro aaacTa b cKBamHy cnycicaDT 

XBOCTOBHK C CDHJliTpOM H VCTaHaBJIHBaiOT ero B DpO^yKTHBHOM 

njiacTe nyrew npzsa?0H no weHBmeii Mepe 0£H0fi npoqaurbHoft Tpy- 
20 6k upz ee pacmnpeHHH k cTeHKe cKBasEHH* 3aieM b CKBaszHy 

cnycKaDT KoaoHHy odcagHHX Tpyd, hhshhA KOHen KOTopoS repwe- 

TOTHO COeBKHHDT C BepXHJSM KOHHOM XBOCTOBHKa. 

B COOTBeTCTBHH C J^pyTZM BaDHaKTOM BUHOJIHeHIlH H30dpe- 

tp.hm BHa T iajie b cKBaKHHy eo npojorroroHoro miacTa cnycEasr 
25 h ycTaHaBJiHBaDT KOJiOHHy odcajtHHX Tpyd* 3aieM nocjie bckohtik 
npo^yKTHBHoro imacTa b Hero *iepe3 3Ty KOJioHHy cnycKaxrr xboc- 
tobhk c oajiBTpoM h npH pacnmpeHHH npodbiUBHOfi TpydH ycTaaaB- 
jmBaioT ero b cKsaxHHe* HpoozJifcHyz) Tpydy npH btom npmsHMaBT 
k cTemce HHsaero KOHua kojidhhh odcajramc Tpyd, odecneTOBSLH 
30 ee repMeTOTHoe coe^HHeHse c xboctobhkcm. 

Cnocod ocymecTBHHK>T c domojuld ycTpoftcTBa, BKjnorcanijero 
b cedH KOJioaay dypmiBHHX Tpyd I ($ht.I), KOJioHHy odcanmcc 

Tpyd 2 (OHT.3), XBOCTOBHK 3 C HepC?OpHpOBaHHHM ©HJILTpOM 4, 

coeroiHHeMHS c kojiohhoS dypzaaHHX Tpyd I c nowomBB nepexojifiH- 
35 na 5 h nepeBO^HHKa 6. Hepexo^HHR 5 (ajieweHT, coejXHHHSQHii 
TpydH c pasHHHE ggaMeTpaMg) xaseeT nepeuinKy b Brae cejwa 7 
h napoBoro KnanaHa 8 (qht.S) , pasaejiHKJiiu'Jo bojiocth xboctobe- 
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K3 3 C CHJELTpOM 4 H KOJttOHHH OdcaUHHX Tpyd 2. KepeBOJIHHK G 

(cnr.l) cHabneH K&anaKOM 9, nepeKDHBaBmEM KaHaji IO f coo6- 
maunnS hdjioctb kojiohhh dvprnriHux Tpytf I co cKBasHHOil II e 
cjiyrcartttfi jum 3anojraeHEH dojiocth kojiohhk (Sjphjibhex Tpytf I 
5 cKBasaHHoii eubkoctbe) npn cnycxe KOfjuoneHTOB ycTpoiicTBa b 
cKBasHfly II. no MeHBmeii Mepe oj&a H3 Tpyd 12 XBOCTOBHKa 3 
3HnoJiH8Ha npooajTbHoii c no weHLfflefl Mepe jzbtmh npojrojrbHUME 
ro^paKH 13 (car.2), pacnojioseHHKtffl CHMMeTpn^HO OTHOciiTejiir- 

HO UeHTpaJEBHOa OCH TpydH 12 , Z nmTHH^pg^e CKITMfl KOHUaMH c 

10 pe3B(JaMH (na ©ht.I He noica3aHH). TocpH 13 npo$mn>HHX rpycJ 
12 3aco.TOeHH repMeTH33jpjrcmea nacTofl 14. Ha KOHue cansTpa 4 
ycTaHOBJieH neETpaiop 15, ofiecne^HBaKmnfi ub HTpnpoBaHne $ajn»T- 

pa 4 OTHOCOTeJEBHO CTeEKZ CKBaSKHH II. 

B cJiynae npoxoraeHM cKBasnHN II ^epe3 HenpojacyicTHBHHe 

15 ynacTKH b ee roprooHTajiMofi racra mmprooM c 3thmu yrocT- 
Kai^H K3K noxa3aHo Ha <pnr.I f 3,4, nepgpopamiOKHHe oTBepcTna 16 
§2jrBTpa 4 3aKpHBaoT 3arjiymKaMJ2 17 H3 xsausreecKH paspymaeMO- 
ro MaTepaaaa, Hanpmep, ttarHHE. npogantHue TpydH 12 pacno- 
jiaraxra Ha cooTBeTCTgymnmx ynacTicax XBOCTOBHKa 3 c ©mltdom 4 

20 jjk pa30dmeHEH dpojuvkthbhoS ^lacra npoayKTHBHoro miacTa 18 
or HenpoTOTKTHBHofl, a teres coeOTHeHsa XBOCTOBHKa 3 c 
kojiohhoS oficaamix Tpyd 2. 

B ycTpoficTBO bxoott Taicse pasBajtmeBaTejiL 19 {§ur.5) f 
BcnojEB3yeMHfi juat BHnpasaeHSH rcxrp 13 npoisuiMHX Tpytf 12 

25 nocjie ex pacmapeanH. 

Cnocod ocymecTB2WBT cjiejtymnwM o<5pa30M. B nponecce <5y- 
peHHH CKBasHHU II'(gBr.I), nepea BCKparaea nposyicTHBHoro 
macTa 18, E3BecTHHum npaewaMH • H30J22_qvDT Bee HecoBwiecTHMHe 
no ycjiOBHHU dypeHiw nJtacTU, pacnojuoaeaHHe Bane npoayKTUB- 

30 hopo 18, a nocjie bckduthh nocjieicHero h npouHBKH cTBOJia 
cicBanaHH II b Hee cnycKaDT Ha KOJioHHe c5ypHjrBHnx Tpyd I 

XBOCTOBHK 3 C BDejlEapHTeJCbHO II C p&O pEp 03&HHHM fiUJTbTpOM 4, 

coejmHeHHHa c kojiohho2 OypanLHHX Tpyd I c iiomoiiild nepsxos- 
heke 5, npocwzmLHHX spy (5 12 h nepsBOflCTKa 6. IlepfiopansoHHHe 
35 oTBepcTHH 16 §iuiBTpa 4 3aKpiJTK 3arjrymmKH 17. 

Bocae jtocraseHM (junsTpoti 4 3a<Son cKBasHHH II 3 dojio- 
cra nposHUBHHX Tpyti 12 3aKa^iKoS npoMHBorao? shjucocth co~ 
s^tarrr jxaBJ^me, HeodxoOTMoe juih BHnpaBJieaafl npono^bHHX 
roop 13 n npasaTHH ctchok Tpy6 12 k cTeaxe CKBasnHH II 
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(oht.3), odecne^HBaK coBtiecTHo c repMeTio HpyisoeH nacToii 14 
repaerawB iraojumm) Henpo^yKTHBHHx y^ctkob n p oj^tkthbho ro 
naacTa IB. 

3aTew KOJHOHH7 fiypiLiLHicc Tpyd I (gar. I) HviecTe c nepe- 

5 BOflHHKOM 6 OTBHiTIgBaDT OT BepXHEX npOCHJE&HHX Tpyd 12 E DOfl- 

HHMaDT na cKBaraHH II f npacoejiHHHDT k aeS pa3BaiiHie3aTejn> 
19 (pir.5) a cHOBa cnycKasT b cKBaEaay II ao sxoaa b Bepx- 
hbe) nacTL npo$HJn>HHX Tpyd 12 ($ar.3). Bpama* KOJioHHy dypnzi- 
hhx Tpyd I B^ecTe c pasBa ;rc»ne saTejieM 19 r npon3Bojyrr OKoirca- 

10 TeJEbHoe BHnpaBJteHHe roop 13 a mioTHoe npasaTae ctchok npo- 
iHJEbHHX Tpyd 12 k CTeHKaw cKBaEHHH I. Ilpa 3T0M repMeTZ3apyH>- 
mx nacTa 14 ($et«2) odecneTOBaeT HsuesKyK repMeTasamm 
3aTpydHoro npocTpaHcraa ckbsehhh II. 

Jajiee KOJioHHy 0ypajn>HHX Tpyd I c pa3 sajimeBaTejieM 19 

15 (oar. 5) n ojiHEMaET H3 cKBaszHH II b cnycicaDT b flee KDJtoHHy 
odcaaHHX Tpyd 2 ((par.3) no bxoto ee rasBero Komja BHyrpi, 
sepxHHX npoqpHjrbHHX Tpyd 12 c odpaaoBanaeM 3asopa 20 uemy 

3THM KOHEOM, CejUIOM 7 B CTeHKBMJa BepXHZX BpOQKJILHHX Tpyd 12. 

3aTeu b cKBasHHy II cdpacHBasT mapoBofi KJianaH 6, KOTopuft 

20 cajiHTCH b cejmo 7, pa30timax BHyTpeHHze hojioctb XBocroBHKa 3 
a odcajtnoii kojiohhh 2. npomBojOTP 3aKaHKy ueMeHTHoro paCTBO- 
pa iepes KOJioHHy odcajiHHX Tpyd 2 f nocae ^ero onycxaDT ee 
HBSHsa KOEen so ynopa b cyseHae b HepexoaHEKe 5 (g>ar.4) , 
H t nocjie saTBepseBaflBH ueweHTHoro paci'Bopa , pasdypmaM od- 

25 pa30BaBqyDcs BHyrpn kojiohhh odcaxHHX Tpyd 2 neueHTHyK) npo6- 
Ky (He uoKa3aHa), mapoBofi KJianan 8 h cejuo 7. 

B cjrpme ycraaoBRZ b &un>Tpe 4 BpeweHHHX 3arJiymeK 17 
(fcar.I) nocjreaaze pa3pymaDT 3aKa^iKo3 b Hero pacieTHoli nop- 
ran kkcjidth ($ar.4). 3aTew npoa3BOOTT ocBoerae CKBaaaHH II. 

30 B Tex cjQmaHX, Koraa ppoflyKTHBffHfl anacT 18 BCKpHsam 

nocjie cnycica kojiohhh odcajiHHX Tpyd 2 (nanpmsep, npowesyroH- 
Hofl ami 3KciuiyaTanH DHHoil ) , to xboctobhk 3 ycTaHaBJiHBaPT 
nyreu opnzaTBH ctchok BepxHEX npo£am>HHX Tpyd 12 k bhvt- 
peHHHM creHKaM HHSHero Konoa kojiohhh odcanHHX Tpyd 2(ct.6). 

35 Juk 3Toro c y^ieTOM Beca XBocTOBHKa 3 a cHjn>Tpa 4 pacTCT- 
hhm nyTew onpejiejiTOT HeodxoxawyD saw BepxHHX npogiuiiHHX 
Tpyd 12, c noMomwo kotophx dy^r zx ycTanaBJiHBaTB. Ha Korae 
(bzjthTpSL 4 KpensT damwaK 21 (oar. 5) c cejyioM 22 co^ maposoii 
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KnauaH 23 s orpa hitch re jieM 24, npenoTspanaBamiM nepewemeHne 
KJiacaHa 23 b odpaTHOM HanpaBJieHBH. HHTepsaJi kojiohhh odcan- 

HHX Tpy(3 2, 3 KOTDDOM aOJKHH J r CT3 H2.BJIHBaTB DpOQHJIBHHe ipy- 

<5h 12, KaJiii(5p7DT pacnmpnTeJieM (na fesr. He noKa3aH). 3aTew 
5 k KOJioHHe 6ypKJiLHHX Tpyd I DpHcoeisHHTOT pa3BajimeBaTejn> 
18, coeanHeHHHli c muinajipH^ecKO^ ^ctbb 25 Bepxneii npoorai>- 
Hoii TpydH 12 XBOCTOBHKa 3 c DOMomtB JieBOii pe3Bdn 26, cnyc- 

KaDT CKOIvinOHOBaHfiHli TcLKHM D(3pa30iM HHCTpJMeHT B CKBaHHHy II 

(q)ht«5) h npoMHBaJDT ee, nocae ^ero cdpacHBaroT napoBols mia- 
10 naH 23, nepeKDHBaa nps stom oTBepcrae b ce;yie 22, n 3aKa*i- 

KOfi DpOMHBO^HOa EHJtfCOCTH B DOJIOCTH XBOCTOBHKa 3 H EHJIBTpa 4 

C03OTDT b hex jiaBaerae, HeodxojiHMoe juik onpeccoBKH Bcefi 

KOMDOHOBKH, DOff JteilCTBZLQU KOTOpOrO OffHOBpeMeHHO BHnpaBJIHOT- 

ca ro$pu 13 Bcex npogiuaHHX Tpyd 12, KOTopue dHJffi BKJixneHH 
15 b KOMnoHOBf^ odopy^oBaHHH. 3 pesyjiBTaTe 3Toro ctchkh Bepx- 

HHX UpogHJEBHHX Tpyd 12 nJlOTHO npHSEMaOTCH K CTeHKe HHKaero 
KOHIia K0JI0HHH OdCaEHHX Tpyd 2 

3 cjaynae BKumeHEE b KOwnaHDBKy npocpH^BHHX Tpyd 12 jyw 

pa306meHHH HenpOWKTHBHHX DJiaCTOB (cpET.3) EJIH BHDOJIHeHZH 

20 Bcero amiBTpa 4 H3 dpoqhjibhhx Tpyd 12, kslk D0Ka3aH0 Ha ge- 
lypax 5 h 6, to cieHKE sthx Tpyd 12 TaKKe hjiotho npnxuMaBT- 

Cfl K CTeHKe CKB3XHHH II • , . 

HaTHEeHHeM h nocajntofi HHCTpyMeHra npoBepmoT ycTOfiro- 
boctb ycraHOBioa XBOCTOBHKa 3 c ©hjiltpom 4 Ha oceBoe cweme- 

25 rae. 3aTeM BpameHHeM kojiohhh dypHjama Tpyd I c pas B a a ute- 
BaTejieM 19 snpaBO BHBHH^mBaiDT nooaejiHHft as anjmHjjpHHecKoro 
KOHna 25 BepxaeS dpo?hjibho8 TpydH 12. OsHOBpeMeHBo HHrane 
Bajnj^ymne sjieMeHTH 27 pa3BajnneBaTejrc IS, noaHHNiaHCB BBepx t 
pa3BajEmoBHBaDT pesBdy 26 uHJiHHjy)H^ecKoro KOHoa 25, ysem- 

30 wRflg ero BHyrpeaHHfl jmaMeTp. 3aTeM HHCTpyueHT no^a©T bhh3 
c onHOBpeMeHHoft npoMHBKoa h spameHHew ero snpaBO, b pesyjiB- 
TaTe raro npoHCXOEET fla^BHeSmee pa3BajiBU0BHBaHHe mumaspH- 

qeCKHX KOHUOB 25 H BepXHHX npO$HJIBHHX Tpyd 12 HHSHHMH BaJEB- 

uyBEHMH suieMeHTaMH 27 h BepxHHMH 28, HweKsnHMH doJiBnmfl jma- 

35 MBTp, TOM HHSHHe. 

UO OKOHHEHKK pa3 BaJHHOBHBaHHH npO&MBHHX Tpyd 12 EX 

mecTe c KOJioHHoft odca,Tr.HHX Tpyd 2 onpeccoBHBaDT Ha rep^e- 

THHHOCTB C03JiaHHeM B HHX J^BTOHM. IIpH OTCyTCTBHH TCpMeTOT- 
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hoctb pa3BaamoBHBaage hdbtophdt. 

3 anyrajct BKjmie&m b komdohobk7 xboctobhkb 3 ejih 
ffuuiMpa 4 BonojiHHTejiBHHX upo^HJttHHX ipyd 12 ($nr.3) zm 
BKnoJiHeHUH scero £HJE>Tpa 4 23 npo$HJE&HHX Tpyd 12 (inr.5,6), 
5 nepoopauHOHHHe oTBepcTHE 16 3aKpHBa©r 3arjayniKauH 17 23 
xmmecKZ paspymaeMoro MaTepnaaa, KOTOpne nocjie 3aBepmeHEH 
padoT no yciaHOBice XBOCTOBHKa 3 c oejiltpom 4 paspjinaDT 3a- 
Ka^iKo2 cooTBeTCTBjrcmero xmapeareHTa* 

npOMHTTUrftHflafl DpHMeHHMOCTB 

10 IIpeMaraeMHfi cnocod nosBOJweT aajiesHO pa30dmaTi> npo- 

j7kthbhhK njiacT ot Bmnejiexamra HenpoxTKTfi&HUX njiacros, a 
Taioe ot ppgMHKaKggx k HeMy 2 nepeMesanunxcH c hhm zpyvzx 
HenpojQTKTflBHHX y^acTKOB cKBasaHH de3 aeHeHrnpoBamaa $hjilt- 

pa-XBO CT OBHKa • IIpH 3T0M ycpomaeTCH TeXHOJIOrHH yCTaHOBKH 
15 X30CT0BHK0B C <£E££Tp8M& 2 CHiTEaDTCH 3aTpaTH 3a CTOT HCKOO- 
HeEXX KOHCTpyKTHBHO— CJIOSHHX paS^eflHHHTeJieg 2 DOOTeCHHX 

ycTpoficTB, npmewemx upa ycTaHOBRe xboctobhkob, a TaKse 
UBMeHTHpoBaHEH Hx f KOTopowy conyrcTByOT aBap22 h 3aTpara 
BpeMeaa na osimaHae 3aTBepaeBaH2H neMeHTHoro pacTBopa. 
20 KpoMe Toro, npejmaraeMHfi cnocod no3BOJiHeT pacnmpnTL 

od^acTL ero npHMeaems, TaK kbr ob uoebt <5htl ncooJiB30BaH 

KEK B OdcaKeHHOM, TaK 2 B HeOdCaseHHOM CTBOJUe CKBaSHHK, He- 

3aBHCHM0 ot Eajimxx 30H nor/iomeflaH DpOMHBOTOOfi SXRKOCTZ, 
BOjionpoflBJieHJSfl, 2 npaKTfnecicja dea cymecTBeHHoro yuezznezzsi 
25 aaaMeTpa cKBasnm, 
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SORiSyJIA HSOEPETEHUfi 

1. Cnoco<3 3aKairaiBaHHH cTpoaTe/acTBa ckbskhhu, bkjbj- 
rarasaa 3 ceda BcapHTne nposyKTHBHoro njiacTa (18), cnycit a 
ycTaHow b CKBaaaHe (II) kojiohhh odcaoHHX Tpyd (2) a xbo- 

5 cioBHKa (3) c qaun.TpoM (4) c odecneraaaeM ex repjerireHoro 
coeflHHeHM uew codoii, e pa30dmeaae HenpoayKTHBHHx ynacT- 

KOB OT IIDOayKTHBKHX, 0 T I H 1 a B 1| B H C K TeW, HTO 

cnycK b "cKBaKHHy (II) kojiohhh odcasHux Tpyd (2) 2 xboctobe- 
xa (3) c $maTpoM (4) ocymecTBJUEDT paaaenMto, a ax repwe- 

10 TiraHoe coeszHeHae ocymecTBJiHJOT b cKBaaaae (II), dph'stom 
no Meflimelt Mepe ojmy as Tpyd (12) XBOCTOBBKa (3) nepea ero 
cnycKOM b cKBaaaBy (II) npocpajmpyjor c o6pa30BaaaeM no weHi- 
mefi Mepe jmyx npoaojiBHHX roq?p (13) a nanaanpiraecKHX koh- 
oob (2*5) c pe3LdaMB (26), a nocjie cnycaa XBOcrroBBiea (3) b 

15 cKBasQRy (II) npofcurayD Tpydy (12) pacmapfnoT juw ycTaHOB— 
kh XBocTOBaaa (3) b cKBaKHHe (II) a pasoomeEHH HenpojyKTEB- 

HHX DJiaCTOB OT npOjyKTHBHHX. 

2. Cnocod no n.I, oTJiaiaiomHfica TeM, ito 
nocjie BCKpuraa npoflyKTBBHoro naacTa (18) b CKBasaHy (II) 

20 cnycKaDT xboctobbk (3) c gratpoM (4) a y CTa HaBJEBaDT ero 
b nposyKTaBHOM wiacTe (18) nyrew npaaaTas no MeaMiea Mepe 
oaHofi npocaajn.H02 TpydH (12) npn ee pacmapeHEH K creHKe 
cKBasBHH (II) , a aaieM b cKBaraHy (II) cnycKaDT KOJioHHy od- 

CajIHHX Tpyd (2) , HHEHEii KOB611 KOTOpCE TepMeTlTIBO COeAaHHBT 
25 . C BepXHEM KOHHOM XBOCTOBBKa (3). 

3. Cnocod no n.I, oTJia^aDoaiica TeM, too 
BHatiajie b cKBaaaay (II) cnycKanr ao npoayKTBBHoro macTa 
(IB) a ycTaBaBaBBaiDT KOJioaay odcanHHX Tpyd (2) , a saieis noc 
ae bckdhtbh npoayKTHBHoro njiacTa (18) b Hero iepe3 9Ty 

30 kojiohhv cnycaaDT xboctobbk (3) c §bjiitpdm (4) a npa pacana- 
peaza noodaaJttHOH TpydH (12) ycTaHaBUBBanT ero b CKsasa- 
se (11)", npa btom npo$aJn»Hyp ipydy (12) npaaaMaiOT k cTeHae 
HasHero aoana kojiohhh odcaaaHX Tpyd (2), odecneiaBaa ee 
repaeiiraaoe coeroHeaae c xboctobbkou (3). 
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The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ^ends (25) with threads (26). The productive layer (1 8) is then opened up and 
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(57) Abstract [as translated from Russian in original patent application] — 
A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation ( 1 8) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well l [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAMS 

1 . A method of well completion including tapping a producing formation ( 1 8), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1, distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). J 
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Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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